Monitoring preantral follicle survival and growth in bovine ovarian biopsies by repeated use of neutral red and cultured in vitro under low and high oxygen tension.
The development and optimization of preantral follicle culture methods are crucial in fertility preservation strategies. As preantral follicle dynamics are usually assessed by various invasive techniques, the need for alternative noninvasive evaluation tools exists. Recently, neutral red (NR) was put forward to visualize preantral follicles in situ within ovarian cortical fragments. However, intense light exposure of NR-stained tissues can lead to cell death because of increased reactive oxygen species production, which is also associated with elevated oxygen tension. Therefore, we hypothesize that after repeated NR staining, follicle viability and dynamics can be altered by changes in oxygen tension. In the present study, we aim (1) to determine whether NR can be used to repeatedly assess follicular growth, activation, and viability and (2) to assess the effect of a low (5% O2) or high (20% O2) oxygen tension on the viability, growth, and stage transition of preantral follicles cultured in vitro by means of repeated NR staining. Cortical slices (n = 132; six replicates) from bovine ovaries were incubated for 3 hours at 37 °C in a Leibovitz medium with 50 μg/mL NR. NR-stained follicles were evaluated in situ for follicle diameter and morphology. Next, cortical fragments were individually cultured in McCoy's 5A medium for 6 days at 37 °C, 5% CO2, and 5% or 20% O2. On Days 4 and 6, the fragments were restained by adding NR to the McCoy's medium and follicles were reassessed. In both low and high oxygen tension treatment groups, approximately 70% of the initial follicles survived a 6-day in vitro culture, but no significant difference in follicle survival on Day 4 or 6 could be observed compared with Day 0 (P > 0.05). A significant decrease in the number of primordial and increase in primary and secondary follicles was observed within 4 days of culture (P < 0.001). In addition, a significant increase of the mean follicle diameter in NR-stained follicles was observed (P < 0.001), resulting in an average growth of 11.82 ± 0.81 μm (5% O2) and 11.78 ± 1.06 μm (20% O2) on Day 4 and 20.94 ± 1.24 μm (5% O2) and 19.12 ± 1.36 μm (20% O2) on Day 6 compared with Day 0. No significant differences in follicle growth rate or stage transition could be observed between 5% and 20% O2 (P > 0.05). In conclusion, after repeated NR staining, we could not find a difference between low and high oxygen tension in terms of follicle viability, stage transition, or growth. Therefore, under our culture conditions follicle dynamics are not determined by the oxygen tension in combination with quality assessment protocols using repeated NR staining.